Circular dichroism studies on synthetic signal peptides indicate beta-conformation as a common structural feature in highly hydrophobic environment.
The conformations of synthetic peptides corresponding to signal sequences of chicken lysozyme and Escherichia coli proteins alkaline phosphatase and lipoprotein (wild-type) and their "variants" with a charged amino acid in the hydrophobic region, have been studied by circular dichroism spectroscopy in trifluoroethanol and micelles of sodium dodecyl sulfate, Brij 35, and sodium deoxycholate. In trifluoroethanol and aqueous mixtures of trifluoroethanol, the "wild-type" and variant signal sequences show similar conformational behavior. The wild-type signal peptides show increasing amounts of beta-structure going from sodium dodecyl sulfate to deoxycholate micelles (i.e. increasing order of hydrophobicity). The variant signal sequences, however, are largely unordered in micelles. The absence of beta-structure in variant signal sequences which do not initiate protein translocation across membranes, strongly suggests that the ability of signal sequences to adopt beta-structure in a highly hydrophobic environment is important for function.